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SYSTEM AND METHOD FOR OPTIMIZING 
REMOTE DATA CONTENT DISTRIBUTION 
FIELD OF THE INVENTION 

The present invention generally relates to the field of storage subsystems, and 
particularly to a system and method for optimizing remote data content distribution. 

BACKGROUND OF THE INVENTION 

Data retrieval and access to content continues to be an integral part of today's 
world. Almost any type of information can now be transmitted via an electronic form. 
As the amount of content stored in an electronic form continues to increase and require 
greater memory storage, it is imperative that data retrieval methods have a parallel 
increase in sophistication levels as well. Consumers continue to demand faster access to 
data at diverse locations, making it impractical to efficiently access data from a central 
source, especially when these data are read by a large number of users. 

Attempts at increasing the data transmission rate have proven to be largely 
inadequate to fulfill the desired increased access rates for consumers. Currently, large 
amounts of data are replicated at a number of remote locations in efforts to reduce 
transmission time. However, replication of all data maintained at a certain repository is 
wasteful and unnecessary. Replication of data at a central repository utilizes a significant 
amount of bandwidth that could be utilized for other purposes. 

SUMMARY OF THE INVENTION 

Accordingly, the present invention is directed to a system and method for 
optimizing remote data distribution. In an embodiment of the present invention, a system 
and method for optimizing remote data includes receiving a request for content at a first 
storage device. The first storage device may include a map which may be analyzed to 
determine if a copy associated with the content request is present at the first storage 
device. The map may include at least one map entry having an identifier suitable for 
describing a range of addressable data blocks. If a copy associated with the content 
request is present at the first storage device, the copy may be provided to a user that 
requested the content. If the requested content is not present at the first storage device, a 
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copy associated with the content request may be retrieved by the first storage device from 
a second storage device. After receipt of the copy from the second storage device, a map 
located at the first storage device may be updated to reflect storage of the copy associated 
with the content request. 

Li another embodiment of the invention, remote data content distribution may be 
optimized by replicating requested content. As users tend to request similar content, it 
may be unnecessary and wasteful to replicate all content. However, by replication of 
requested content, content may be provided to the user in a more efficient fashion without 
wasting bandwidth replicating all content. When an original copy of content may be 
updated at a second storage device, a token may be sent to the first storage device to 
invalidate a mirrored copy of the content stored at the first storage device or, 
alternatively, the second storage device may automatically transmit an updated copy of 
the content to the first storage device. 

It is to be understood that both the foregoing general description and the 
following detailed description are exemplary and explanatory only and are not restrictive 
of the invention claimed. The accompanying drawings, which are incorporated in and 
constitute a part of the specification, illustrate an embodiment of the invention and 
together with the general description, serve to explain the principles of the invention. 
BRIEF DESCRIPTION OF THE DRAWINGS 

The numerous advantages of the present invention may be better understood by 
those skilled in the art by reference to the accompanying figures in which: 

FIG. 1 depicts an embodiment of a block diagram of a system for optimizing 
remote content distribution in accordance with the present invention; 

FIG. 2 depicts an embodiment of a process in accordance with the present 
invention; and 

FIG. 3 depicts an embodiment of a process of ensuring that the copy of the 
content stored at a first storage device has been updated when the original copy of the 
same content has been altered at the second storage device in accordance with the present 
invention. 
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DETAILED DESCRIPTION OF THE INVENTION 

Reference will now be made in detail to the presently preferred embodiments of 
the invention, examples of which are illustrated in the accompanying drawings. 

Referring generally now to FIG. 1, an embodiment of a system 100 for optimizing 
remote content distribution in accordance with the present invention is shown. A typical 
user 102 or plurality of users 102-106 may generate a content request which may be 
received by a first storage device 108. Content may be in the form of data, files, audio, 
video, and the like known to one of ordinary skill in the art. If the first storage device 
108 contains a copy associated with the content request, the first storage device may 
provide the copy to the user 102. In the absence of a copy associated with the content 
request at the first storage device 108, a copy associated with the content request may be 
retrieved from a second storage device 110. A copy associated with the content request 
may be transmitted from the second storage device 1 10 to the first storage device 108, at 
which time, the copy may be delivered to user 102, 

It should be understood that a copy associated with a content request may include 
data, files, audio, video, and the like known to one of ordinary skill in the art. If a content 
request desires particular information, the copy associated with the content request may 
include all data associated with the content request, thus may include various forms of 
data, files, audio, video, and the like. The second storage device 110, in an embodiment 
of the invention, may be a central repository for the storage of data. A central repository 
may be in the form of a central server in an embodiment of the invention. If a copy 
associated with the content request is not present at the first storage device 108, a copy 
associated with the content request may be generated at the second storage device 110 
and transmitted to the first storage device 108. In an embodiment of the invention, first 
storage device 108 may be in the form of a local server. Users 102-106 may be capable 
of gaining access to a local server, wherein a local server may be capable of gaining 
access to a central server according to an embodiment of the invention. 

In determining whether a copy associated with the content request is present at the 
first storage device 108, first storage device 108 may reference a map that is maintained 
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at the first storage device 108. A map including a map entry having an identifier may be 
maintained at the first storage device 108. The map may describe a range of addressable 
data blocks. A map entry may have a number from zero to n, where n is a number of data 
or cache blocks in a range. In such a way, in an embodiment of the present invention, a 
map may provide a list of content stored at the first storage device and provide its 
location for retrieval. 

An advantageous aspect of an embodiment of the system 100 of the present 
invention is the replication of requested content. A second storage device 110 may 
provide storage for a wide range of content. For example, the second storage device 110 
may be a local repository system, such as a central server. The first storage device 108 
may be a secondary device attached to the central server. While replication of content 
and data ntiirroring may be required in certain applications, it may not be desirable in 
other applications due to limited bandwidth and necessity. A particular piece of desired 
content may be popular with many users 102-106. When the desired content has been 
first requested, a copy associated with the content request may not be present at the first 
storage device 108. However, after the first request for the desired content has been 
made, a copy associated with the content request may be stored at the first storage device 
108 as well as the second storage device 110. It should be recognized by those with 
ordinary skill in the art that this may be referred to as a pull copy. Later requests for 
desired content may be accomphshed by the first storage device by referencing a map 
maintained at the first storage device 108 to access the copy associated with the content 
request and providing the copy to a user 102-106. 

While it is disclosed that first storage device 108 and second storage device 110 
may be a local server and central server respectively, it should be understood by those 
with ordinary skill in the art that other types of devices may be utilized without departing 
from the scope and spirit of the present invention. For example, first storage device 108 
and second storage device 1 10 may be in the form of an information appliance, personal 
computer, mass storage, and the like in respective embodiments of the present invention. 
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Referring now to FIG. 2, an embodiment of a process 200 in accordance with the 
present invention is shown. Process 200 may be utilized in an embodiment of the present 
invention to efficiently provide a copy associated with a content request to a user. The 
process may begin when a first storage device may receive a content request 202. A map 
maintained at a first storage device may be analyzed to determine if a copy associated 
with the content request is present at the first storage device 204. 

Upon an analysis of the map, if a copy associated with the content request is 
present at the first storage device, then the copy may be provided to a user 206. A copy 
associated with the content request may be retrieved from a second storage device when a 
copy associated with the content request is not initially present at the first storage device 
208. When a copy associated with the content request may be retrieved from the second 
storage device to the first storage device, the map located at the first storage device may 
be updated to reflect the presence of the copy associated with the content request at the 
first storage device. 

Referring now to FIG. 3, an embodiment of a process 300 of ensuring that the 
copy of the content stored at a first storage device has been updated when the original 
copy of the same content has been altered at the second storage device is shown. Process 
300 may begin when a request for content has been received by a first storage device 305. 
As described in FIG. 2, upon execution of the request, a copy associated with the content 
request may be stored at the first storage device while the original copy associated with 
the content request may be stored at the second storage device 307. Content may be 
regularly or irregularly updated to provide the latest information. For example, a news 
web site may be regularly updated to provide the latest news. The original copy 
associated with the content request may be stored at the second storage device may be 
altered 310. 

When the original copy associated with the content request has been altered, it 
may be desirable to ensure that later requests for the same content may obtain the latest 
updates to the requested content. This may be accomplished in one of several ways 
according to embodiments of the present invention. A message may be transmitted to the 
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first storage device to invalidate the copy associated with the content request 315. Thus, 
upon another content request for the same content, the first storage device may retrieve a 
copy of the updated content from the second storage device. In an another embodiment 
of the present invention, a copy of the updated content may be transmitted to the first 
storage device automatically upon an update or according to desired user criteria 320. 
For example, a user or collection of users may desired that updated content be present at 
the first storage device at a regular interval, twice a day for example, based on the general 
access requirements for the users. 

Another advantageous aspect of the present invention is the ability to verify that 
the connection between a first storage device and a second storage device is operating 
correctly. For example, in an embodiment of the present invention, a unique token may 
be passed between the first storage device and the second storage device to ensure that 
the map maintained at the first storage device is still valid. In another embodiment of the 
invention, the second storage device may instruct the first storage device to invalidate the 
entire map if a connection has been lost. This may ensure that the requested content a 
user may desire has been updated and is the latest version of the requested content. 

It is believed that the present invention and many of its attendant advantages will 
be understood by the foregoing description, and it will be apparent that various changes 
may be made in the form, construction, and arrangement of the components thereof 
without departing from the scope and spirit of the invention or without sacrificing all of 
its material advantages. The form herein before described being merely an explanatory 
embodiment thereof, it is the intention of the following claims to encompass and include 
such changes. 
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